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THE TREATMENT OF TETANUS WITH COLLIDON (PERISTON-N)

mmm_mmm Vol 10, No 13 M. Barth
Berlin, 31 Mar 1955 ' W. Baring

{Numbers 1n parentheses refer to appended bibliography. ]

The classical treatment of acute clinical tetanug entails a very high
lethality. fThus, Huebner (Beriin) reported in 1954 on 1,894 cases, of which
930 (50 Percent) had a letha] outcome. (1) Passive Serum-prophylaxis was used
in these cases. Huebner rightly recommends active prophylactic inoculations
on the basis of favorable results obtained by the Allied Armies in World Var
II. Huebner mentions that more children die of tetanus in West Germany than
of diphtheria. fThig high lethality is also confirmed by our experience during
the period 1945-1953 when, of 31 patients treated by us, 13 (a lethality ratie
of 42 percent) died.

As far as the new methods of therapy with curariform drugs or artificiul
hibernation are concerned, we were hitherto not in a position to apply them.
Up to 1953, we had to be content with the old methods of thorough surgicel
treatment of the wounds (Prof Dr Kaestner), administration of hizh doses of
antitoxic serum, keeping retients in a room protected from gkt and nolse, and
administration of high Joses of Penieillin, chloral hydrate, and varbiturates.

A new vay of ‘rea.ment was suggested by Bennhold's work, at }ia Tuebinger
clinic, on the carrier functions fulfiiled by natura) (physiologicul) and syn-
thetic colloids (2}, and particularly oy ihe corncepts developed by his collabo-
rator, Schubert [Dr Rene Schubert o the University Mecical Clinir and Polye
clinic, Tuibingen, West Gerrany), in regard to the detoxifying aciivity of Poeri-
ston-N. (3

Because of its pronosunced capacity tu retain waicr, Periston-N vas origi~
nally used as a blood substitute following heuvy blood losses. {(4) 1In addition
to a mixture of physiological salts, periston cofitains the synthetic colloid
collidon (kollidon), i.e., polyvinylpyrollidone synthesized according to Reppe .

Periston-N is a collidon which hag a low molecular weight of 12,600, Pol ;-
vinylpyrollidone of any desired molecular weizht can be synthesized, The peri-
. ston used as a plasma substitute has an avera, s oleculur weight of 5G,000 and

In 1944, Bennhold and Schubert discovered “he so-called embatic activigy
of collidon. While Congo red does not diffuse irom oan ordinary aquaous solu-
tion into a layer of gelatin superimposed on i hig solution, it does difiuse
into the gelatin when the solution contains 0.9% or collidon. 1In relation to
bacterial toxins, snaxe poisons, and barbitu:ﬁtes) «ollidon exerts a vehicle
or carrier action, similar to that discovered by Bennhold with reference to
blood proteins. This property of enllidon inluced Bonnhold to draw a parallel
between blood plasma and Periston, and to speak on the regemblance of periston
to blood plasma {n that respect, The lov-molecular fractions of collidon pass
readily through the kidneys and are eliminated with the urine,

With particular reference to tetanus, Schubert developed the following

ideas, which were confirmed by relevant model experiments and experiments car-
ried out on animls.
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of tetanus, ope mist consider the relative dimensions of the tetanus toxin,
antitoxin, ang collidon (Periston-N). While the toxin, which has a molecular
welght of 70,000, can bPenetrate into the nerve: cells produecing clingcal manifos-
tations of tetanus, the antitoxin, which has a molecular weight of 170,000 or
higher, cannot penetrate into these cells bectuse of its large size. Conse-
quently, the antitoxin is capable of exerting {ts neutralizing aetion in the
serum only-

The situation ig different with reference to Periston-y. Because of itg
low molecular welght, the periston DPénetrates intg the cells where it comeg
into cantact with the toxin, detoxifies the latter, and transports it tr.rough
the kidneys into the urine. This "washing of the cells" hag been deronstrated
by Schubert in work on 8ulnea pigs ang mice poisoned with toxin. 7The 1iet that

Schubert 'g experiments by a statistical treatment of the data. The appearance
[of the toxin] 1in the urine of poisoned animals after collidon has been adminis-
tered (the Same phenomenon wasg observed by Dieckhoff in the cage diphtheria
toxin) lent further support to Schubert's ideas on the subject. Tre therapeutic
value of collidon (Periston-N) consists, on the one hand, in its Lemodynamic gc-
tivity (binding of water, increasz of volume, and increase or osmotic pressurc)
and, on the other hand, 1p its adsorptive capacity and capacity to e eliminatad
with the urine, In other Vords, it carrieg detoxifiecation in:o the cells and
brings abgut Purification or the cells, serum, and tissueg &5 postulated by
Schubert.

The transfer of the resuits of ANimAl experimentg and of serologieal tests
to human beings, and the sucee., iyl Litrapoutie applicatiion of these results,
have hitherto been effecied on Olily Giic 0~rasion. (3) Under the circumgtances,
further confirmation or the cunclusiong reached with Fesoect to tevanus g
needed.

Since we began to use Periston-N in the fa11 of 1953, we have not lost a
8ingle patient, but cured all or Lhem, without €xception. fThe number of batienty
treated was five. One may rajise the objection that this {5 too small a number
of cases for a statisticall; valid result. Nevertheless, the results obtained
by us must 51111 be regaiied 8s significant, because of the high lethality whic, 1
is generally eéncountered in tetanus. Thepn is the addecq circumstance Lhat o,
but very acute, endemic outbreaks of tetanus have taken place in Saxony durip,
recent years., Moerl and Richter logt all of the elght vaijents in succession
whom they had treateq in Leipzig and 1ost 17 patients out af 33 during 1520-kg, (5}
Of the nine Patients treated by Heluze in Karl-Merc.gtage [coR], only 5 sura
vived, (6)

Among the Tive patients saved by us theye were neute cases aceempanicd by
early tetany, an opisthotonus of o very rigid type, and violent Stiretehing
spasms.

Because our confidence in the therapeutic effectireness of colliden had in-
creased, we reduced the doses of antitoxic serum from BO0,000-l,LOO,GCD units <o
50,000-60, 000 units in the last two ¢Bses treated. We hag no deaths due to serum

travenously. Severe allergic serum reactions affecting the skin, the micous mem-

branes, and the Joints, could be controlled by administering an antihistaminie
drug. Very high temperatures are reduced when treatment with serum is stopped,

while moderate fever is alleviated whep adrinistration of venicillin is also ter-
minated,
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We administered penicillin to prevent the possible development of pneumonia.

We are of the opinidn that with higher doses of Periston-N it will be pos-
sible to omit administration of the serum altogether. We experienced difficul-
tles in procuring Periston-N [and for that reason were unable to apply suffi-
clently high doses of the drug]. The effectiveness of the administration of
antitoxic serum after tetanus had set in, is questionamble. In many cases the
serum exerts no effect, even if it has been applied on time, es a prophylactic.(7)

We wish to edd that we also obtained striking results by treating individual
cases of other acute toxic infections besides tetanus with Periston-N. Tuis re-
fers to a case of severe edematous diphtheria and a cholera nostras infection ;
accompanied by a collapse of circulation which endangered the patient's life.
Similar beneficial results were obtained by our pediatrician, Dr Breyer-Pueschel,
in treating toxicosis of infants with Periston-N. \
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